Abstract: The purpose of this paper is to explore the impact of innovativeness factors in the European Union (EU) member states on the level of their national economy competitiveness (global competitiveness of each country in the EU). The aim of the research is to identify the vital factors of innovativeness, innovative activity and innovation capital in the EU
Introduction
The knowledge economy is information and intangible age in which innovations and intellectual resources are necessary for contemporary business activities. "The knowledge economy is the one in which knowledge in the form of intellectual capital is the primary factor of production" (Bedford, 2013, 278) . Development of the knowledge economy is "one of the most important priorities of the modern society" (Melnikas, 2011) . The challenges which modern knowledge economies face in a constant quest to survive in a competitive game in the global market require continuous improvement of all activities of knowledge creation and application in various fields (Krisciunas & Daugeliene, 2006) . Such activities primarily involve innovation, research and development, education and training of the workforce. The aim to keep up with the developed world economies by continually strengthening competitiveness is a difficult, but unavoidable task.
The knowledge society and innovation economy are based on the following postulates: 1) Stimulating the development of the environment and institutional regime, as well as a legal institution that provides the efficient creation, dissemination and application of existing and newly created knowledge (Anderlini, Felli, Immordino, & Riboni, 2013; Tebaldi & Elmslie, 2013) ;
2) Educated and skilled people that continuously improve their personal competencies to effectively create and use new, productive knowledge;
3) An effective innovation system which includes companies, research centers, universities and other public organizations that promote innovations and growth of innovation capital (Verspagen, 2006) ; 4) An adequate information infrastructure that will ensure effective communication, dissemination and analysis of knowledge in the aim of better innovation realization process.
Innovations are becoming central to creating and sustaining competitive advantage (Houghton & Sheehan, 2000) . "Innovations constitute a distinctive attribute of modern economies" (Clancy & Moschini, 2013) . Innovations are the basis on which the growth strategies of enterprises and national economies are formulated (Carlaw & Lipsey, 2006; Grossman $ Helpman, 1994; Rutkauskas, 2008; Lucas, 2009; Zachariadis, 2003 , Chen & Iyigun, 2011 . The confirmation of this claim can be found in the document "Europe 2020", which puts forward three mutually reinforcing priorities: 1) Smart growth: developing an economy based on knowledge and innovation, 2) Sustainable growth: promoting a more resource efficient, greener and more competitive economy, 3) Inclusive growth: fostering a high-employment economy delivering social and territorial cohesion (European Commission, 2010).
As we can see, innovations and knowledge occupy the first place on the list of defined priorities with the aim of improving national competitiveness (Vigier, 2007) . In fact, the European Union (EU) strives towards creating Innovation Union, where fast-growing, innovative firms strive and create new, high value added jobs and where innovation offers products and solutions responding to the society's needs and expectations.
Competitive pressures accelerate innovations (Vives, 2008) . The aim is to discuss both a competitive challenge (closing Europe's gap in innovation) and a cultural challenge (integrating research and innovation to focus on societal challenges), which should lead to structural change towards more knowledge intensive economic activities (European Commission, 2011) . The main elements in the EU knowledge-based economy and society are the following: innovation, competitiveness, sustainable development, and social cohesion. The Lisbon strategy focuses on the increased dynamism of European industry and future competitiveness. This paper, in the first part, examines the achieved level of competitiveness, and innovativeness of the EU countries. The analysis of indicators within the Innovation pillar in the EU countries is done in the second part of the paper. The relationship between the level of competitiveness and innovativeness level of the EU countries is examined in the third part of the paper. The fourth part is devoted to the analysis of the impact of innovation to the level of competitiveness of the EU countries.
Research context -Innovativeness as Determinant of the Level of National Economy Competitiveness
Innovations stand for an important factor of growth and development in the contemporary business environment. Innovations are considered as a "crucial vehicle for improving competitive performance" (Radas, Dabić, & Andrejević -Matovac, 2009, 293) . Many studies researched and confirmed the impact of innovations in building competitive advantage (Barney, 1991; Cainelli, Evangelista, & Savona, 2004; Chen, Lin, & Huang, 2007; Hult, Snow, & Kandemir, 2003; Karo & Kattel, 2011) . Innovations are the most important source of distinctive competitive advantage.
Competitiveness of national economy "could be driven by environmentally friendly innovation and enhanced social provision, in addition to intensified investment in research and development and liberalization of markets" (Nowarth, 2007, 89) . The implementation of university-industry-government model relations is also relevant for improvement of competitiveness of the national economy (Etzkowitz & Leydesdorff, 2000) .
There are still many possibilities for enterprises and national economies "to improve competitiveness in situations of confining score ranges of technological innovation capability" (Guan, Yam, Mok, & Ma, 2006) . Also, efficient knowledge management has an important role in that process (Krstić & Stanišić, 2013; Cvjetković, 2015) . "Not too long ago, it was recognized that there are direct cause and effect relations between knowledge resource and invention" (Edvinsson, Dvir, Roth, & Pasher, 2004, 40) . Companies that wish to be successful must constantly generate and disseminate new knowledge while ensuring that it is quickly translated into innovative products and services (Krstić, Jovanović, Štarc, & Stanišić, 2015, 69) . Knowledge management supports innovation and, consequently, innovations generate a higher level of competitiveness. In other words, there is a knowledge management influence on innovations and competitiveness of enterprises and business communities (Carneiro, 2000, 95; Sedziuviene & Veinhardt, 2010) . If innovation and innovational capital are relevant for enterprises, they are also important for the productivity and competitiveness of national economies.
In the modern business environment, there is a growing demand for qualified workers capable of innovative and critical thinking. Product innovations and performance improvement have implications on business efficiency. Innovation is the result of creativity, research, drafting, design, commercialization and diffusion (Smith, 2010, 9) . Innovation is the result of intangible assets or intangible capital of enterprises. This capital determines the national intangible capital that contributes to GDP growth (Stahle, Stahle, & Lin, 2015) in knowledge-based economies. Innovation is the knowledgebased outcome, and the output of innovation process and innovation behavior in an enterprise and innovation economies (Tang, 2006) . In addition, innovation is the knowledge resource that is utilized at a particular moment for generating current income and for acquiring future profit by the evolution of innovation. Theoretical concept, technological invention, and commercial exploitation are of essential importance for innovation concept (Trott, 2005; Tellis, 2008) . The process of innovation diffusion "describes the spread of new technologies throughout the economy… Each improvement, itself an innovation, erodes the value of the previous generation of a technology" (Thomson, 2011, 480) . Effective innovations in enterprises within a national economy increase competitive intellectual capital of a nation which is the vital determinant of national competitiveness level.
Radical and incremental innovations are relevant for improving competitive advantage. Radical innovations incorporate new markets, technology improvement, science, and research and development. "Incremental innovations can range from changes to processes for making existing products to adopting wholesale products and practices from elsewhere" (Mole & Worrall, 2001, 354) .
The American Department of Commerce defines innovation as the evolution and implementation of new or altered products, services, procedures, organizational structures and business models with the intention of producing value (DOC, 2008) . This definition identifies innovation in research and development activities, that is, with innovation management and new product development.
It becomes clear that innovation activity and innovativeness result from using the intangible (intellectual) resources that integrate knowledge, skills, and technology in the exploitation and commercialization of products in an enterprise. Innovation is the basis of success in all businesses. The introduction of new products, technological management, and intellectual property management are the key factors through which enterprises create value.
Innovation is the central driver of economic growth, development and better jobs (Tee, Low, Kew, & Ghazali, 2014, 162; Kraft & Kraftova, 2012) . "It is the key that enables firms to compete successfully in the global marketplace, and the process by which solutions are found to social and economic challenges" (INSEAD, 2011) . "Successful investment in research and innovation can boost both, productivity and competitiveness" (European Commission, 2012, 6) . That is the fundament for the starting position of significant interdependence between competitiveness and innovations. Porter (1990) delineates the concept of national competitiveness as the state's ability to create innovations with the role of achieving or sustaining advantage over other countries. The World Economic Forum (WEF) defines competitiveness as the chain of institutions, policies and actors that determine the level of a country's productivity (WEF, 2013) . With the aim of national competitiveness improvement, "innovation research must as far as possible provide policy-makers with an unambiguous, consistent and well-founded set of guidelines for the formulation of technology and innovation policies" (Castellacci, 2008, 35) .
The Global Competitiveness Index (GCI) is a widely accepted methodological framework for assessing the competitiveness at the national level. The GCI is an aggregate measure of competitiveness as complex performance of each national economy. The GCI as an indicator of national (country) competitiveness is organized into three subindices: 1. Basic requirements; 2. Efficiency enhancers; 3. Innovation and sophistication factors. 
Research Assumptions and Methodology
The aim of this analysis is to study the interdependence between the GCI and the Innovation pillar within the GCI. The purpose of the paper is to find out the impact of seven vital indicators within the Innovation pillar on the value of the GCI, as well as on the value of Innovation pillar in the EU countries.
The following research assumptions will be discussed according to the aim and purpose of this research:
a) There is a positive correlation between national economy competitiveness and innovativeness in the EU member states; b) There is the significant impact of country innovativeness on the achieved level of the national economy competitiveness in EU member states.
The following methods are applied in the paper: correlation analysis, regression analysis and cluster analysis. The correlation analysis is used in order to examine the interdependence of indicators within the Innovation pillar, on the one hand, and the GCI, on the other hand. The regression analysis is applied for the purpose of estimating the impact of the Innovation pillar indicators on the GCI in the EU countries. The cluster analysis is used in order to classify the EU countries and explore the impact of the indicators within the Innovation pillar on the GCI observed by the defined group of countries. The Global Competitiveness Reports 2013-2014 make the information base for this research.
Research Results and Discussions
The results of the conducted research and their interpretation are organized into three segments:
-Examination of the interdependence between the GCI and the score of Innovation pillar in the EU;
-Examination of the impact of the Innovation pillar and indicators within the Innovation pillar on the GCI score in the EU; and -Exploring the impact of the indicators within the Innovation pillar on the GCI observed by the group of the EU countries.
a) Examination of the interdependence between the GCI and the score of Innovation pillar in the EU
The correlation analysis is applied with the purpose of examining the interdependence between the GCI and the Innovation pillar (Table 1 ). The value of correlation coefficient (0.969) shows that there is an extremely strong direct correlation between the GCI and the Innovation scores in the EU. The obtained correlation coefficient shows that the first assumption of research is confirmed. The EU countries are characterized by high and significant interdependence between competitiveness and innovations. Competitiveness of the EU countries is based on innovations. 
Source: Authors' calculation
The analysis of interdependence between the GCI and certain elements within the Innovation pillar at the EU level (Table 1) The regression analysis is applied with the purpose of examining the impact of the Innovation pillar and indicators within the Innovation pillar on the GCI score (Table 2) . First, a simple linear regression analysis was applied in order to examine the impact of the Innovation pillar on the GCI. The estimated value of the slope coefficient is 0.556 (p-value < 0.001), which indicates that there is a statistically significant positive influence of the Innovation pillar on the GCI. The obtained result is in favour of confirming the second assumption of the research. The individual impact of the indicators within the Innovation pillar on the GCI was tested by applying a multiple regression analysis. According to the results presented in the Table 2 , among the seven analyzed indicators, Capacity for innovation, Government procurement of advanced tech products and Company spending on R&D have the highest impact on the GCI, whereas the remaining indicators record a minor or negative impact. Although the regression model is representative (R Square = 0.963), the estimated values of all the regression coefficients (except coefficient which indicates the influence of Government procurement of advanced tech products) are not statistically significant. Therefore, these values cannot be generalized and the coefficients are relevant only for a sample of the EU countries. Within the framework of innovation policies, the priority of the EU countries is to improve the performances of the university-industry collaboration in R&D and develop and increase the base of scientists and engineers. Namely, indicators University-industry collaboration in R&D and Availability of scientists and engineers has the negative value of the regression coefficient. Their improvement is the priority for policy maker in the area of innovativeness in the EU countries with the aim to increase the national economy competitiveness. c) Exploring the impact of the indicators within the Innovation pillar on the GCI observed by the group of the EU countries In order to more detailed analysis of the impact of certain indicators of innovation activities, as well as the allocation of critical factors of innovation activities which improvement can significantly contribute to improving the competitiveness of the EU countries, the authors classify EU countries into three groups in a segment of this analysis. Classification is done by hierarchical cluster analysis, which belongs to the multivariate statistical methods. The cluster analysis serves for observation unit classification according to their characteristics (similarity or dissimilarity). If the classification of individual countries according to measured characteristics is good, a "subject within clusters will be close together when plotted geometrically, but different clusters will be far apart" (Chandra & Menezes, 2001, 89) . The cluster analysis of the EU countries according to the indicators within the Innovation pillar determined the following structure of clusters:
Cluster 1: Denmark, Finland, Germany, Sweden; Cluster 2: Austria, Belgium, France, Ireland, Luxembourg, Netherlands, United Kingdom; Cluster 3: Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Greece, Hungary, Italy, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovak Republic, Spain, Slovenia. Table 3 , show that cluster 1 includes the EU countries that achieve the best results in terms of all indicators of innovative activities, while Cluster 2 includes countries with somewhat lower performance in terms of analyzed indicators of innovative activities. The Cluster 3 consists of the greatest number of countries and includes countries with the lowest score when it comes to all seven indicators of innovative activities. According to the values shown in Table 4 , it can be concluded that, in the EU countries which are grouped in cluster 2, there is the strong, statistically significant, influence of the Innovation pillar on the GCI. Substantial lowest influence showed countries grouped in cluster 1, while the weakest (but statistically significant) impact of the Innovation pillar on the GCI is recorded in countries grouped into clusters 3. Table 5 gives the values of the coefficients, estimated by simple regression analysis, showing the impact of indicators within the Innovation pillar on the competitiveness of the EU countries grouped into clusters. Based on the results shown in Table 5 , it can be concluded that the countries in the second and third clusters should devote the greatest attention to improving Availability of scientists and engineers. There is the negative value of regression coefficient in the second and third cluster when it comes to this indicator and improvement of these segments of innovation activities can the most significantly affect the growth of the level of competitiveness.
Final cluster centers (mean values of the indicators), given in

Conclusion
Innovations, the quality of innovation policy and the efficiency of innovation activities stand for the vital factors of national economy competitiveness. Focus on the so-called "smart growth" in the contemporary business environment implies growth that is based on the resources of knowledge, intellectual property and innovations. In an era of knowledge economy, which stands for the developmental stage of the world economy, knowledge, in the broadest sense of the word, is becoming the key resource of everything that is produced nowadays. At the same time, a realization of innovations is becoming the key process that adds and creates value.
In the course of this research, correlation analysis determines a strong direct correlation between the GCI and the Innovation pillar in the case of the EU countries. Also, there is a strong positive correlation between the GCI and six out of seven analyzed indicators within the Innovation pillar (Capacity for innovation, Quality of scientific research institutions, Company spending on R&D, University-industry collaboration in R&D, Government procurement of advanced tech products and PCT patent applications). Moderate positive correlation is recorded between the GCI and indicator Availability of scientists and engineers.
The regression analysis of the impact of the indicators within the Innovation pillar on the GCI showed the positive influence of five out of seven analyzed indicators in the EU countries. Negative influence in the EU is identified in the case of the following indicators: University-industry collaboration in R&D and Availability of scientists and engineers. The authors separate these two indicators as a critical factor of innovative activities of the EU countries which improvement can contribute to the level of their competitiveness. In order to confirm this claim, the authors analyze the impact of indicators within the Innovation pillar on the GCI according to a group of countries determined by cluster analysis.
The research results point to that the most critical factors which must have priority in the EU countries' development policies are: University-industry collaboration in R&D and Availability of scientists and engineers. A vital area on which the governments of the EU countries should focus within their innovation and development policies is the base of scientists and engineers and the collaboration between scientific institutions (universities) and business sector. The scientific institution's development has centred on greater participation of scientists in the innovative and R&D projects in companies. High quality in scientific institutions is vital for achieving the highest level of research. EU countries should focus on the scientist and engineer base development through scientific-research institutions and the higher incentives for the involvement of foreign researchers, in the form of better conditions and higher investments in the technical equipment of scientific institutions. By participating in the work of scientific institutions in the EU countries, foreign scientists will invest their implicit knowledge, competences, specialized expertise and experience acquired in the work with other scientific institutions.
